This paper presents the results of a large-scale benchmarking study of Operations Management (OM) courses in higher education. The goal of the research is to drive continuous improvement in the quality and value of the educational experience in academic institutions, and inform the training, development, and recruitment efforts of SCM professionals. A content analysis of a large sample of OM course syllabi was carried out to identify the content of both undergraduate and graduate courses, and the relative importance attached to individual topics. Gaps between topical coverage and what industry experts have identified as the important knowledge, skills and abilities are also identified
Introduction
Experts globally agree that if the value-added capabilities of product-service delivery processes are not improved, economies will suffer and standards of living will fall (Ahmad, 2013; Hayes et.al. 1989; Takeuchi and Nonaka 1986) . In response, organizations worldwide are competing using strategies driven by the principle of valueadded. Their pursuit of providing value to customers has resulted in the adoption of a variety of continuous improvement efforts aimed at reengineering product-service delivery processes. The Operations Management (OM) discipline gives university students the skills necessary to critically evaluate and improve these delivery processes.
It is thus incumbent on those responsible for the delivery of OM education to assess the value-added of the processes they use relative to the needs of the marketplace (i.e. students and employers).
The objective of this research is to determine the current state of OM education with regards to course content, teaching styles, and assessment techniques. The study, an extension of a study on the content of logistics courses (Lutz and Birou, 2013) , focuses specifically on OM courses at the undergraduate and graduate levels, and seeks to provide academics with a reference point they can use to benchmark their courses against common practices. In addition, it provides participants new to the academic profession with information to draw upon when developing their own courses. The results of the study will also enable corporate recruiters to evaluate the academic content of the programs from which they recruiting, and the alignment between this and the competencies they seek in new hires.
Benchmarking in Higher Education
The application of benchmarking to Higher Education (HE) is not new. Alstete (1995) recognized that the future of HE in the United States would be marked by higher competition for students, and increasing expectations from society for value from the educational process. He further suggested that benchmarking represented a means of improving the quality of the educational process. Leslie and Fretwell (1996. p. 26 ) stated that "The financial health of virtually every American college or university depends directly on the tuition-paying, appropriation-generating undergraduate students. Giving undergraduates good value for what they, their parents, and the public invest in higher education is the single most important thing the institution can do to get out of 'the mess'".
European universities, faced with reduced funding and increasing competition, have also seen benchmarking as a way of improving quality, efficiency, and cost-effectiveness, and increasing their value-added proposition. According to Jackson (2001, p. 219) , "Benchmarking is one method HE institutes (HEIs) can use to help themselves achieve this objective and to demonstrate to funding councils that they are providing value for the public investment". Moreover "...in the global market of higher education there are clearly competitive advantages in establishing and maintaining a reputation for providing good quality education, high academic standards and world class research output. UK universities are under increasing pressure to show how they perform relative to universities in the global community and there is growing interest in transnational benchmarking to make reliable international comparisons and learn from other HE systems" . The competitive challenges faced by institutions in Europe led to the signing, by 29 countries, of the Bologna Declaration. This sought to address the 'erosion' of effectiveness in the quality of HE (Jeliazkova and Westerheijden, 2002) , through a call for internationalization, standards, peer-review process and to identify and share best practice.
In the context of business schools, benchmarking has been a key component of the efforts of the Association to Advance Collegiate Schools of Business International (AACSB).
AACSB developed their first accreditation standards in 1919, and in 1991 adopted a process by which schools and colleges were evaluated by assessors from peer institutions with similar missions. While historically driven by the U.S. academic market, performance standards and expectations were amended in 2003 to reflect the increasing numbers of business schools globally that sought accreditation. However, the focus of the accreditation review process was until recently on factors such as strategic planning, an institution's resource based, and its research productivity. More recently, accreditation standards were updated to incorporate 'Assessment of Learning', or the evaluation of learning outcomes. From a content perspective, AACSB has, by design, not been prescriptive. In the context of OM for example, the only requirement in Standard 9 is that curricula include 'Systems and processes in organizations, including planning and design, production/operations, supply chains, marketing, and distribution, schools'. Visich and Khumawala (2006) As part of a broader study of courses in operations and quantitative methods at twenty top ranked MBA programs in the U.S, Carraway and Freeland (1989) examined OM courses.
Prior Studies of OM Courses
Of twelve schools to report topical coverage, all included inventory and quality, and at least two thirds included strategy, capacity, process analysis, just in time, aggregate planning, material requirements planning, scheduling, and project management. On average, 13% of course time was devoted to process analysis, with a further 9 to 11% each spent on strategy, inventory, and scheduling. While no explicit statement was made regarding the relative balance between manufacturing and services, topical coverage coupled with course titles suggested a significant emphasis on manufacturing, but with a shift towards services. Assessment was carried out largely by way of exams, with typically 50% of a course grade depending on exam performance, and 25% each on written analyses and class participation. Seventy five percent of courses relied on the use of a textbook.
The focus of Goffin (1996) was on ten leading European MBA programs. Findings showed that course objectives consistently mentioned developing an understanding of the role of operations. There was considerable divergence in terms of other objectives, but many revolved around understanding tactical issues. Courses tended to have a more manufacturing (average of 66% of course content) than service focus, and emphasized tactical issues (70%) over strategic issues. However, in both cases there was considerable variation across courses. With respect to topical coverage, the role of operations management, and total quality management were a component of all courses examined.
Processes, supply chain management, inventory management, capacity management, and planning and control were taught in at least six of the classes. Process reengineering, new product/process development, project management, international operations, time based competition, and cost analysis were taught in four or fewer classes. Exams on average accounted for almost 60% of the students' course grades, while written assignments that emphasized analysis were also a significant component of overall assessment.
Van Wassenhove and Corbey (1998) used a similar approach to that used by Goffin to explore OM courses at the top 20 MBA programs in the U.S. Their results paralleled those of Goffin. They also found that course objectives emphasized understanding the role of operations in organizations but were more likely to make explicit reference to understanding the strategic significance of operations, customer focused strategy and tactics, and the significance or different processes. Courses tended to be more manufacturing and tactics focused than their European counterparts. In terms of topical coverage, all courses again covered the role of operations. However, while operations strategy, quality management, supply chain management, processes capacity, and inventory were again typically included, U.S. courses were more likely to cover processes but less likely to cover quality management. Exams and class participation were used almost universally to assess student performance, the latter representing a significant contrast from Goffin's findings. An additional point of divergence between the two samples was that while European courses were more likely to utilize textbooks, U.S courses tended to rely on course packs and books other than textbooks.
Studies have also explored the content of the undergraduate OM courses. Willis and Bass (1989) identified 18 topics that were covered at 72 schools surveyed. Four topics, inventory management, material requirements planning, statistical quality control, and forecasting, were taught at 70% or more of the schools. A further six were taught at 60% or more of the schools; Just-in-Time, Location, Project Management, Capacity, Layout, and Master Planning. Similar to the findings of Carraway and Freeland, they observed that there was wide variation in the proportion of course time dedicated to individual topics. Raiszadeh and Ettkin (1989) conducted a survey of over four hundred schools.
While not providing detailed breakdowns of topical coverage, they noted that while over 40% of courses included at least three hours on forecasting, inventory lot sizing, and material requirements planning, only 25% did the same for strategy. They also noted that while over 60% of courses had a moderate emphasis on services, close to 30% had little if any emphasis on this sector. In terms of pedagogy, almost all courses placed at least moderate emphasis on the use of lectures. Ducharme and Lewis (1987) approached the question of course content by examining the percent of time spent on topics drawn from the American Production and Inventory Control Society (APICS) certification tests. They identified that on average, 45% of class time was dedicated to the topics inventory management, material requirements planning, production activity control, master planning, and capacity planning.
Summarizing the results of prior studies, two important conclusions can be drawn. First, fifteen years have passed since the content of classes in OM has been comprehensively assessed, and almost a quarter decade in the context of undergraduate courses. Second, OM courses have historically emphasized tools and tactics, and had a strong focus on the manufacturing sector. The business environment has however changed significantly in the last two decades. One of the ways in which this is most evident is the increased strategic focus of firms on how they produce and deliver products and, in particular, services, in the marketplace given time, cost, and quality pressures. What makes the evaluation of OM classes particularly important is that the courses are often students' initial, and often, only exposure to issues associated with value creation via productservice delivery systems.
Methodology
In 2009, faculty members identified from membership lists of the Council of Supply Chain Management Professionals (CSCMP) and Institute for Supply Management (ISM) were contacted electronically with a request to share syllabi in the realm of supply chain management, including operations, purchasing, and logistics 1 . They were advised of the purpose of the study, and that the unit of analysis was thus a course, not a curriculum or program. Corresponding syllabi could correspond to undergraduate, graduate, or executive education courses. In some cases, faculty members provided one or multiple syllabi themselves, whereas others directed the authors to a website from which syllabi could be acquired. A response rate of 25% yielded a total of 174 syllabi deemed by the authors as corresponding to OM courses. Syllabi came from 91 universities in 5 countries, though only six percent of syllabi came from institutions outside the U.S.
Consequently, the analysis of the syllabi that follows is based on a combined sample of syllabi received. Figure 1 Content analysis provides a set of procedures that can be used to make valid inferences from material, and allows for the systematic evaluation of communication at many levels (Kolbe and Burnett, 1991) . Quantitative descriptive analysis (Trochim and Donnelly, 2007) was the specific approach used as this makes it possible to quantitatively describe the topics that were listed frequently in the syllabi. Content attributes of each syllabus were coded by two trained individuals. The specific items coded included the level of class (undergraduate, graduate, doctoral, distance, executive), duration and contact time, specific topics covered, textbook(s), assignments (papers, cases, etc.), and the assessment methods utilized (including the weights for each method in final grade calculations). Any discrepancies in the coding were reconciled by one of the authors. The inter-rater reliability was 95 percent. 
Results
The presentation of results will follow the order of a typical syllabus, i.e., learning objectives, teaching style, grading schema, and finally course topics. It will conclude with a gap analysis by comparing what topics are being taught to the needs or demands of industry.
Learning Objectives
Most syllabi included specific course learning objectives. While objectives varied by course and level, several themes emerged. At the undergraduate level, syllabi included as many as ten learning objectives, most had a single learning objective that was framed around understanding the role and importance of OM. Some syllabi listed learning objectives that linked directly to specific course content, expectations of students, and/or outcomes. Not surprisingly, as the number of objectives increased, the objectives became more specific. Similarly, most graduate courses had one main learning objective, though some had as many as ten. The main objective typically revolved around understanding the strategic roles and issues related to operations management within an organization, and how they relate to other business functions.
Teaching Style
The skill development approach developed by van Hoek (2001) was used to analyze teaching styles. This approach uses the types of class assignment to characterize teaching style in terms of whether they lend themselves to the development of research skills or market driven skills, see Figure 2 . While research projects are seen as developing research skills, cases are viewed as cultivating the applied decision making skills sought by employers. van Hoek called for courses to adopt an "Integrative skill development approach" that incorporates both case and research based analysis. This was seen as better preparing students for the 'real world'. 
Grading Schema
All but three syllabi provided details of grading schema. Figure 4 illustrates the percentage of courses that used particular assessment techniques. Almost all undergraduate courses use final exams, and approximately 70% use mid-term exams.
Assessments that tend to emphasis application or give students practice in developing mastery of specific topics (i.e., cases, projects, and homework) were found in only 33% (cases) to 55% (projects/papers) of courses. While not surprising, this is an important observation. Consistent as it is with the underlying learning objective of undergraduate classes of developing an understanding of the role and nature of OM, one can speculate that it also suggests a desire on the part of instructors to minimize the administrative burden associated with grading, particularly when classes are taught to large numbers of students. At the graduate level, final exams are also used frequently but their use is less common than in undergraduate classes. Noticeably fewer syllabi indicated the use of midterm exams. Cases, projects, and participation are however more prevalent as a mode of assessment than in undergraduate classes, as are cases and research papers. This is consistent with the underlying objective of graduate course that revolves around understanding the strategic roles of OM, but may also be a reflection of factors such as smaller class sizes than for undergraduate classes, and a more sophisticated student population that can deliver applied work that faculty are more inclined to grade. To gauge the relative importance of each topic, the percentage of class time based on contact minutes was used as the measure of the topic's importance. In the event of missing data (i.e., syllabi which did not include number of meetings/week or class length), sample averages were used (Tsikriktsis 2005 , Hair et al., 1998 . Syllabi that did not include a course schedule with identified topics were excluded from the topic analysis. Table 1 presents details of the most commonly observed topics included in undergraduate courses. While most of the topics on the list were as expected, there are some interesting observations. First, topics such as process design, supply chain management, and sales and operations planning were not among the most commonly included topics. While this might be in part due to differences in how topics were listed in syllabi, it nevertheless suggests wide variation in what is being taught. Second, there is significant variation in the relative importance attached to individual topics. Again, while this can be explained in part by individual instructor preferences and differences between core and specialty classes, it does suggest a lack of standards in content.
Figure 4 Assessment techniques

Course Topics
Table 1 Topics covered in undergraduate courses
The most commonly observed topics included in graduate courses are largely similar to those in undergraduate courses (Table 2) . However, the percent of time devoted to topics was consistently higher. This suggests that at the graduate level, 'core' topics account for a relatively larger proportion of total course coverage. 
Gap Analysis
One of the conclusions that can be drawn from the study by Visich and Khumawala (2006) is that no recent study has reconciled the academic preparation of students in OM with the needs of industry. While Basnet (2000) and Ebert et al. (1998) conducted studies in the context of New Zealand and Romania respectively, not since Taj et al. (1996) has a similar analysis been conducted in a U.S. context. Visich and Khumawala (2006) did however suggest that OM courses should address a mix of concepts and techniques in manufacturing, services, information technology, and issues of an international nature.
They also suggested that while knowledge of techniques is important, the emphasis of courses needs to shift from techniques to concepts. An additional suggestion was that courses directed at students in executive/professional MBA programs should emphasize the strategic integration of OM with other business disciplines.
Absent a more definitive statement of the needs of industry as they relate specifically to OM, we rely on studies by Sodhi et al. (2008) and Johnson and Pyke (2000) of employer expectations relative to supply chain management more broadly to conduct a gap analysis. It should be noted that the focus of these works was on graduate level academic preparation. Nevertheless, they provide some context for exploring gaps between academia and industry as they relate to student preparation. Results are presented in Table 3 .
With the exception of two topics, Marketing and Channel Restructuring, and Reverse Logistics and Green Issues, topics identified in our sample overlap with those identified by Sodhi et al. (2008) and Johnson and Pyke (2000) . As most OM courses focus on manufacturing and service processes, it is not surprising that marketing and channel issues did not appear in OM course syllabi. It is however more surprising that green issues are not covered in OM classes. With organizations becoming increasingly sensitive to environmental issues, it is apparent that OM courses need to familiarize students with the corresponding concepts.
With regard to skills, Sodhi et al. (2008) identified that leadership skills were the most commonly identified in job postings. The syllabi in our sample however did not suggest that leadership skills are being developed in OM courses. While it is possible that students acquire leadership skills in other courses such as those on project management or team management, the results do highlight an opportunity for OM courses to develop leadership skills specific to the OM domain. The other skills identified by Sodhi et al.
that were not highlighted in our sample, are in general more basic skills that that one would expect students to have acquired elsewhere in their educational process (e.g., communication, basic IT). They are however skills that OM courses have the opportunity to further develop. It is not surprising that programming skills are not covered in OM courses. The contemporary focus of business school curricula as it relates to software is on the use of application software tools rather than programming. 
Conclusions
The goal of this research was to benchmark current educational practice in the area of OM and to offer a picture of where OM education is and where it may need to go. A significant amount of time has passed since prior efforts to empirically review the content of OM courses, yet the field has undergone a number of changes. Our analysis suggests that while OM education also continues to change, the change tends to be evolutionary rather than revolutionary. The focus of undergraduate courses remains on providing students with a general understanding and appreciation of the nature of OM, whereas at the graduate level, courses take on a more strategic focus. It is not clear however whether earlier calls for a shift in focus from techniques to concepts has been heeded. Courses tend to emphasize the development of research based skills rather than market based skills. This presents an opportunity to instructors seeking to better align pedagogy with the needs of employers. Larson & Halldorsson (2004) and Wu (2007) raised the fact that faculty preferences/biases are an important factor in curricula design. This is perhaps a selfevident truth, but one that our results tend to support. Moreover, as Visich and Khumwala (2006) note, curricula are also constrained by a variety of institution specific constraints.
Individual and institutional constraints notwithstanding, the challenge educators face is to ensure that they deliver products that are not only academically rich and rigorous, but adequately prepare students and meet the needs of other stakeholders. The analysis presented here suggests that while this is occurring, opportunities for improvement exist.
Opportunities also exist for further study in the domain of OM education. Our analysis is based on data obtained from members of the Institute for Supply Management and the Council for Supply Chain Management Professionals. The possibility that this sample frame may have biased the results cannot be overlooked. While academic members of these two organizations teach OM courses, their supply chain management orientation may have led to different priorities with regard to topical content and teaching style.
